Bilayer packing stress and defects in mixed dilinoleoylphosphatidylethanolamine and palmitoyloleoylphosphatidylcholine and their susceptibility to phospholipase A2.
The hydrolysis of mixed dilinoleoylphosphatidylethanolamine (DiLinPE) and 1-palmitoyl-2-oleoylphosphatidylcholine (POPC) dispersions by porcine phospholipase A2, under conditions leading to the bilayer-to-nonbilayer phase transition, has been studied. Two structurally distinct forms of the dispersions were used, multilamellar vesicles (MLV) and supercritical large unilamellar vesicles (SCLUV). In MLV, maximum free fatty acid was produced in dispersions containing 85 mol % DiLinPE. The peak in the fatty acid release is found at the onset of appearance of the nonbilayer defects reported earlier. DiLinPE was found to be preferentially hydrolyzed as compared to POPC. When cholesterol was added to the mixed DiLinPE/POPC MLV, the onset of the observable appearance of nonbilayer defects, the positions of the peaks for total hydrolysis, and the preferential hydrolysis of DiLinPE were all shifted toward lower DiLinPE concentrations. In SCLUV, where the appearance of nonbilayer structures is prevented by constraining the lipids in bilayer configuration, the hydrolysis by PLA2 increases with increasing DiLinPE as predicted from the increase in the calculated monolayer bending energy. The results are interpreted to be related to the pretransition molecular-packing stress and defects at the onset of the bilayer-to-nonbilayer transition. Results indicate that the porcine pancreatic phospholipase A2 activity is controlled by bilayer-packing stress, which may cause structural defects of the substrate, among other factors. Results also indicate a preferential localization of PE at stress-related defect regions.